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As the industry develops fast, the study on the dynamics of mechanism with 
clearance and mechanism control gradually becomes a hot topic. Due to the exist of 
the joint clearance, the dynamic characteristics of the mechanism are influenced 
greatly. It is significant to analyze the influence caused by the joint clearance for the 
design and optimization of mechanism. In this paper, we take slider-crank mechanism 
and robot as examples to illustrate how joint clearance and flexible factor affect the 
kinematic and dynamic characteristics of the mechanism. 
The dynamic equations of the mechanism are built, which provides theoretical 
basis for the dynamic analysis of the mechanism with joint clearance; Impact function 
based on the spring-damping model is analyzed, which provides theoretical basis for 
the study on the collision between journal and sleeve. 
In this paper, the model of slider-crank mechanism with joint clearance is built 
by ADAMS, in the simulation test, the joint clearance is defined by the 
impact-function based on the spring-damping model, which can describe the collision 
between journal and sleeve actually. Through the simulation test, the influence on the 
dynamic characteristics of mechanism caused by the joint clearance、flexible link、
damping and the speed of crank is analyzed. It shows that the joint clearance is the 
most important factor which affects the dynamic characteristics of the mechanism. 
Through the analysis of the crank speed, it shows that the high speed can enlarge the 
joint clearance influence on the mechanism. 
The robot is widely used in the industry now, in this paper, the joint clearance 
influence and flexible link influence on the dynamic characteristics of the robot are 
analyzed. The dynamic equation of the robot is built and control the trajectory, we use 
PID control method to control the robot. Through the simulation test in ADAMS, we 
can know how the size of joint clearance affects the collision between journal and 
sleeve and the flexible link influence on the dynamic characteristics of robot. A 
















influence that the joint clearance brings. The model of three-bar mechanism with 
spherical clearance is established, analyzing the influence on the dynamic 
characteristics of the three-bar mechanism. 
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